In this manuscript, we present two cases of patients with severe fatty liver disease developing acute pancreatitis. They might suggest an association between severe fatty liver disease and acute pancreatitis.
Many causes of acute pancreatitis have been identified. The most common causes are bile duct obstruction by gallstones and alcohol abuse followed by drugs, abdominal surgery, genetic mutation, bacterial and viral infection, hyperlipidemia, hypercalcemia, autoimmune diseases, pregnancy, and others [1, 2] . To our knowledge, an association of severe fatty liver disease with acute pancreatitis has never been reported. Here, we present two cases of patients with severe fatty liver disease developing acute pancreatitis.
Case 1
On November 1, 2015, a 33-year-old woman was admitted to our emergency department due to the sudden occurrence of persistent abdominal pain for four hours. She had two previous episodes of acute pancreatitis 6 years ago. She denied any recent history of alcohol or drug abuse. At her physical examinations, there was significant upper abdominal tenderness without any rebound or tension. Her weight was 77.5 kg, and height was 1.62 m. Body mass index was 29.5 kg/m 2 .
Laboratory test results are shown in Table 1 . HBsAg was negative. No gallstone was observed at ultrasound. Abdominal non-enhanced computed tomography (CT) scans demonstrated that the volume of the pancreas was mildly enlarged and the ratio of liver versus spleen density in CT scans was 0.4 ( Fig. 1) . Thus, she was diagnosed with mild recurrent acute pancreatitis and non-alcoholic fatty liver disease (NAFLD). Routine treatment was given, including octreotide, antibiotics, and fluid infusion. After that, abdominal pain remarkably resolved. On November 12, she was discharged without any abdominal complaints. Laboratory tests were performed again (Table 1) . Abdominal non-enhanced CT scans demonstrated that the condition of the pancreas had greatly improved (Fig. 2) .
Case 2
On December 14, 2015, a 34-year-old man was transferred to our department due to the sudden onset of upper abdominal pain for one day. He had a history of hepatitis B virus infection. He denied any history of alcohol or drug abuse. At his local hospital, laboratory tests were performed on December 13, 2015, demonstrating that the white blood cell count was 10.3 × 10 9 /l, neutrophil percentage was 81.3%, serum amylase was 67 U/l (reference range at his local hospital: 40-129 U/l), and serum lipase was 167.2 U/l (reference range at his local hospital: 0-60 U/l). Additionally, based on the findings of CT scans, acute pancreatitis was also suspected. Nasogastric tube insertion, antibiotics, protease inhibitors, and fluid therapy were given.
On admission, physical examinations demonstrated that his weight was 79 kg, height was 175 cm, heart rate was 76 times/min, temperature was 36.5 o C, blood pressure was 143/97 mmHg, respiratory rate was 17 times/min, and upper abdominal tenderness was positive without any rebound or tension. On December 14, 2015, blood tests were performed. White blood cell count was 7.6 × 10 9 /l, neutrophil percentage was 61.0%, platelet count was 139 × 10 9 /l, serum amylase was 38.6 U/l (reference range: 22-80 U/l), serum lipase was 235 U/l (reference range: 23-300 U/l), C-reactive protein was 73.6 mg/l (reference range: 0-8 mg/l), fasting glucose was 14.25 mmol/l (reference range: 3.9-6.1 mmol/l), triglyceride was 15.03 mmol/l (reference range: 0.45-1.7 mmol/l), cholesterol was 7.71 mmol/l (reference range: 2.85-5.7 mmol/l), procalcitonin was 0.091 ng/ml (reference range: 0-0.05 ng/ml), total bilirubin was 14.9 μmol/l (reference range: 5.1-22.2 μmol/l), alanine aminotransferase was 14.9 μmol/l (reference range: 5.1-22.2 μmol/l), alkaline phosphatase was 73.00 U/l copies/ml). Non-enhanced CT scans demonstrated that the pancreatic edge was coarse and peripancreatic fat was vague, suggesting mild acute pancreatitis related to hypertriglyceridemia. Additionally, the ratio of liver to spleen density in CT scans was less than 0.5, suggesting the presence of severe fatty liver disease (Fig. 3) . Lipid-and glucose-lowing treatment was also added. On December 16, 2015, abdominal pain was rapidly alleviated. Blood tests were performed again. White blood cell count was 7.0 × 10 9 /l, neutrophil percentage was 66.7%, serum amylase was 42.6 U/l (reference range: 22-80 U/l), serum lipase was 78 U/l (reference range: 23-300 U/l), fasting glucose was 8.21 mmol/l (reference range: 3.9-6.1 mmol/l), triglyceride was 5.48 mmol/l (reference range: 0.45-1.7 mmol/l), and cholesterol was 7.13 mmol/l (reference range: 2.85-5.7 mmol/l). Liver and renal function remained within the normal range.
On December 21, 2015, abdominal discomfort completely disappeared. Serum amylase was 49.5 U/l (reference range: 22-80 U/l), serum lipase was 171.0 U/l (reference range: 23-300 U/l), fasting glucose was 7.70 mmol/l (reference range: 3.9-6.1 mmol/l), triglyceride was 3.19 mmol/l (reference range: 0.45-1.7 mmol/l), and cholesterol was 6.43 mmol/l (reference range: 2.85-5.7 mmol/l). Thus, he was discharged without any complaints. 
Discussion
Serum triglyceride level > 1000 mg/dl (i.e., 11.3 mmol/l) is an identifiable risk factor for acute pancreatitis [3] . Hypertriglyceridemia is rare in Western patients with pancreatitis (1.3-3.8%) [4] , but is relatively frequent in Chinese patients with pancreatitis (12.3%) [5] . Because the highest serum triglyceride level was 2.57 mmol/l in the first case, the etiology of acute pancreatitis could not be attributed to hypertriglyceridemia. By comparison, because the highest serum triglyceride level was 15.03 mmol/l in the second case, the major etiology of acute pancreatitis should be hypertriglyceridemia. Additionally, other known causes, such as alcohol abuse or gallstone, had been excluded. Notably, magnetic resonance cholangiopancreatography (MRCP) was not performed in the two cases, because liver function was well preserved and no gallstone in the bile duct was observed.
According to the CT findings, severe fatty liver disease could be diagnosed in both cases [6] . As is well known, fatty liver diseases involve hepatic fat accumulation, which is a type of metabolic abnormality. Common causes of secondary hepatic steatosis include excessive alcohol consumption, genotype 3 hepatitis C virus infection, Wilson's disease, starvation, parenteral nutrition, medications, and hereditary diseases, among others [7] . After excluding the above-mentioned causes, NAFLD can be clearly diagnosed by liver histology. However, considering potential procedure-related complications, both patients refused liver biopsy. Additionally, HBV infection was not found in the first case, but was in the second case. Thus, the diagnostic criteria of NAFLD are not fully met in either case.
To our knowledge, no guideline or consensus has reported the role of severe fatty liver disease in the development of acute pancreatitis. However, several investigators have reported the occurrence of pancreatitis as a consequence of acute fatty liver of pregnancy. In Canada, Apiratpracha et al. reported a 34-year-old woman developing chronic pancreatitis secondary to acute fatty liver of pregnancy [8] . In Romania, Cruciat et al. also reported a 26-year-old pregnant woman who developed fatal acute pancreatitis subsequent to acute fatty liver of pregnancy [9] . In Puerto Rico, Collado Ferrer et al. reported a 17-year-old female patient with acute fatty liver of pregnancy who was complicated by acute pancreatitis and liver and renal failure after caesarean section [10] . In Brazil, de Oliveira et al. reported a case of acute fatty liver of pregnancy associated with severe acute pancreatitis in a 26-year-old woman [11] . Given that pancreatitis is a potentially life-threatening complication, all patients with acute fatty liver of pregnancy should be screened for pancreatitis [12] .
Based on our cases, we also suspected the possibility that severe fatty liver disease might be a risk factor for acute pancreatitis. However, we had to acknowledge that the evidence from the case reports was very weak. In future, case-control studies should be performed to confirm this correlation.
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